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C ream ery O rgan ization  and  
C onstruction*
B y  H e n r y  G ie se  an d  M . M ortensen
Since 1910 the Iowa Agricultural Experiment Station has 
taken an active part in assisting the farmers in the organiza­
tion and erection of creameries.
The early creameries planned by the Iowa station in co­
operation with the various creamery organizations were satis­
factory at that time. Emphasis was placed primarily on sani­
tation, conveliience, durability and economy in construction. 
These factors are not ignored today but are rather more 
strongly emphasized . In addition, much emphasis is placed on 
the appearance of the building, since the creamery of today is 
often centrally located in the town and is one of the important 
business institutions of its community, so that it should have 
an appearance in harmony with the great industry of which 
it is a part.
METHOD OF ORGANIZATION
When a demand for a co-operative creamery arises in a 
community, there naturally will be some leaders of the move­
ment who will arrange for a general meeting of the milk and 
cream producers. The townspeople should be invited to attend 
as the success of the local creamery depends largely on the 
co-operation existing among the producers and between the 
producers and the townspeople. The purpose of this meeting 
is to present the idea of the organization of a local creamery 
to the people of the community. The interest manifested by 
the producers at this meeting will largely determine the advisa­
bility of continuing or abandoning the project.
If sufficient interest is manifested, a temporary executive 
committee should be elected to carry on the work prior to the 
formation of a permanent organization. It is advisable to have 
this committee elected from the producers, altho, at times, a 
non-producer may work on the committee to advantage. The
*In 1913, Bulletin ¡No. 139 entitled “ Creamery Organization and Construction” 
covering the organization and construction of eight creameries was published from 
the Dairy Industry and Agricultural Engineering Sections. In 1924, Circular No. 95 
entitled “ Co-operating Under the Iowa Co-operative Laws,”  was published by the 
Agricultural Economics and Farm Management Section.
W. A. Foster, now resigned, represented the Agricultural Engineering Section 
when investigation of the subject of this bulletin was reopened.
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size of the committee is to some extent dependent on local con­
ditions, but a committee consisting of a chairman, secretary and 
treasurer is usually most satisfactory.
Before the meeting adjourns, the newly elected chairman 
will select a canvassing committee. This should be large enough 
so that each member will be limited to 15 or 20 farmers- It will 
simplify the canvass to have the territory carefully divided 
into sections and to arrange for a solicitor for each section. 
The canvass should be carried on speedily and should be com­
pleted in a week.
Each solicitor should carry two contracts, one to bear the 
signatures of the producers and the numbers of cows from 
which they agree to deliver the raw products, and the other 
to receive the signatures of the producers and the amount of 
money that each is willing to advance as a loan for financing 
the proposed organization.
The following forms may be suitable for such records:
Form I.
We, the undersigned, hereby agree to form ourselves into a co-opera­
tive creamery association for the purpose of building and operating a
co-operative creamery a t __________, Iowa. We agree to advance as a
loan to the proposed organization the. amounts of money set opposite 
our names and to accept the association’s note for it at such a rate of 
interest as may be determined by the board of directors. The amount 
subscribed is to be due as soon as the organization has been formed.
This agreement is made with the understanding that the proposed 
organization will be incorporated under the Iowa co-operative non­
stock law of 1921 and that no organization will be effected unless one
thousand or more cows be subscribed b e fo re -------\---------- --------- , 1 9 -
Signature Address Amount________
Form II.
We, the undersigned, hereby agree to form ourselves into a co-opera­
tive creamery association for the purpose of building and operating
a co-operative creamery a t ______— , Iowa. We also agree to furnish
the cream produced by the number of cows indicated opposite our 
names, making due allowment for milk and cream used for home 
consumption.
It is agreed that the proposed co-operative association shall not be 
formed unless one thousand or more cows be subscribed before
--------------------------- , 19—, and in case of failure thereof this agreement
becomes void.
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Signature Address No. of Cows
Before adjourning the first meeting, the date for a second 
meeting should be agreed upon. This should be at the most 
convenient time following the completion of the canvass. At 
the second meeting, the committee in chaige of the canvass 
should present a report of the number of cows from which raw 
material is available. The same committee should report on the 
amount of money pledged, while the temporary executive com­
mittee should report on a definite plan for financing the 
enterprise.
Before the meeting, the executive committee should have 
secured information concerning the essentials in creamery 
organization, since there will be many questions requiring 
answers before the work of organization can proceed. The most 
important question to be answered is, “ Where may a local 
creamery be operated successfully?”
After the future possibilities and the advantages or dis­
advantages of erecting a creamery have been discussed, a 
motion should be made either to go ahead with the project or 
discontinue its further consideration. If it is decided to con­
tinue the enterprise, the temporary executive committee should 
be instructed to proceed with a plan for financing the organi­
zation. They should cause articles of incorporation and by-laws 
for the organization to be prepared, as well as plans and speci­
fications for the proposed building to be drawn. All of these 
problems can be discussed advantageously before the meeting 
is adjourned, and it may be possible to secure additional sub­
scriptions of capital from producers who are attending the 
meeting.
After the articles of incorporation and the by-laws have been 
prepared, a general meeting should be called by the committee 
for the purpose of having them accepted; After the approval 
of the articles of incorporation and the by-laws, authority 
should be given the committee to proceed with the incorpora­
tion. As soon as a charter has been granted, another general 
meeting should be called for the purpose of electing permanent 
officers who will then replace the temporary committee.
Co-operative creameries organized in Iowa are now most
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commonly incorporated under the co-operative non-stock law 
of 1921. This form of incorporation is explained fully in Cir­
cular No. 95 of this station-
Prerequisites for a Successful Creamery
The first requirement for a successful local creamery is a 
sufficient supply of raw material. There are few places where 
a creamery can be operated with the products from less than 
1,200 average Iowa cows. This number will give an annual 
butter production of about 250,000 pounds. A creamery making 
that amount should be able to manufacture butter at a cost of 
less than 4 cents a pound in accordance with table I, prepared 
from a survey made by Shepardson and Mortensen of this sta­
tion for the year 1922 and covering the results from 115 
co-operative creameries.
It will be noted that the cost of manufacturing butter 
decreases as the output increases until the production reaches 
500,000 pounds per year when the decrease in cost becomes 
rather insignificant. Creameries manufacturing from 300,000 
to 500,000 pounds of butter annually iare in position to meet 
competition successfully for, altho, the larger creameries may 
save a fraction of a cent on the cost of manufacturing, the dis­
tance of hauling cream to the larger plants will often be so 
extended that the quality will suffer and the increased size of 
the plant may thus become a hindrance to success rather than 
an aid.
TABLE I—COST OF MANUFACTURING A POUND OF BUTTER .
IN IOWA tN 1922
Comparisons of costs in cents per pound
Output in pounds.......
Under
100,000
100,000
to
200,000
200,000
to
300,000
300.000 
to
400.000
400.000 
to
500.000
Over
500,000
State
Average,
Labor..................... ;... 2.13 1.33 1.16 .88 .89 .77 1.04
Supplies..................... 1.22 1.18
**
1.04 .95 ,89 .92 1.00
Heat, power and 
refrigeration........... .78 .58. .44 .35 .40 ,36 s .43
Miscellaneous 
expenses................. .23 •41 .20 .17 .19 .13 .17
Total operating 
expenses................. 4.37 3.24 2.84 2.36 2.37 2.18 2.fe5 .
Overhead................... 1.57 1.14 1.02 .98 .66 .71 .93
Total cost of 
manufacturing....... 5.94 4.38 3.86 3.34 3.03 2.89 3.58
Number of 
creameries............. 13 33 34 15 9 11 115
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A new creamery should never be started merely because a 
neighboring creamery is a financial success. Its success may be 
the result of its being located far enough from other creameries 
to obtain the necessary raw material without difficulty. New 
creameries sometimes draw from the cream supply of neigh­
boring plants and as a result reduce the efficiency of such 
plants. No such enterprise should be started except for the 
purpose of making it possible for the producers to obtain a 
greater return from their milk and cream.
Next in importance to the amount of raw material available 
is the ability of the farmers to work together, or to co-operate. 
If they lack the spirit of co-operation, the success of a co-opera­
tive creamery should be questioned. Such a community might 
be best served by a proprietary plant.
There are other minor factors that may be considered, but 
experience has shown that in a community having a sufficient 
quantity of raw material and a desire on the part of the people 
to work together, it will be safe to establish a co-operative 
creamery as details, even as important as the financing of the 
enterprise, can be taken care of without difficulty.
Management of the Creamery
The directors are responsible for the management of the 
creamery and they should always bear in mind that the stock­
holders have placed unlimited confidence in their ability and 
integrity and expect efficient management in return. The 
directors should hire a man of technical skill and sufficient 
experience for the manager. In selecting him they should 
employ the best man available and should be willing to pay a 
satisfactory salary since the success of the creamery will 
largely depend on his ability-
It is advisable to employ the creamery manager early, so 
that he can supervise the installation of the machinery. He will 
then have time, before the creamery starts operation, properly 
to organize the business from the beginning. He and the 
directors should determine the system of cream delivery most 
satisfactory to the people and organize the territory accord­
ingly. They should also arrange for a satisfactory market for 
the output from the creamery and for a number of other details 
that will arise as the work progresses.
Financing the Organization
Some co-operative creameries are financed by having the 
producers advance a definite amount of money per cow sub­
scribed (this amount is often in the neighborhood of $10 per 
cow), while at other places the producers are requested to use 
their own judgment as to the amount they feel able to furnish.
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In either case the producers receive notes bearing the current 
rate of interest for the amount invested. These notes should 
be issued and signed by authorized officers after the permanent 
board of directors has been elected.
The cases in which the producers furnish the total amount 
of capital required are rather exceptional. A certain portion 
may be secured from the merchants and other townspeople who 
are interested in the establishment of a local creamery. For 
such loans, notes are issued in the same way as to the pro­
ducers. The balance of the capital, if more is necessary, may 
be obtained thru the local bank. A mortgage is then required 
as a guarantee for such loans and at times a further guarantee 
may be required in the form of promissory notes, each patron 
giving his note for an amount usually ranging from $50 to 
$100, payable within a definite number of years if the loan is 
not, by that time, amortized by the creamery.
Amount of Capital Required
The amount of capital required for organizing a creamery is 
dependent on the cost of the building and grounds, the cost of 
equipment and the amount of working capital required-
The costs of the creamery buildings which are described in 
this bulletin are shown in table II.
The cost of the building site depends largely on its location. 
During recent years it has been found advisable to build the 
local creamery near the center of the town and if possible on 
the principal business street. This requires an expensive build­
ing site, but the additional cost is more than compensated for 
by business advantages, such as convenience, advertising pos­
sibilities, etc. Sufficient ground should be purchased to allow 
for the construction of a septic tank and filter bed at any time 
the city refuses permission to empty the creamery sewage into 
the city disposal plant. A piece of ground 50 by 50 feet back 
of the creamery should be sufficient for that purpose for a 
local plant. The building site should be of such shape and so 
located that one side and one end of the building will be acces­
sible. It seems most convenient to have the front end of the 
building face the street and one side of the building the alley 
allowing a convenient place for receiving the raw material and 
for shipping out finished products. In choosing a building site 
due attention should be given to the surroundings with refer­
ence to sanitation.
Some creameries buy their water supplies from the city, but 
in general it may be considered economy to have a creamery 
equipped with a well giving a sufficient flow of water, since 
the water pumped direct from a well is cooler than that from 
a city storage tank. A creamery with an annual butter output
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of 300,000 to 400,000 pounds should have a well equipped to 
furnish 1,000 gallons of water per hour. To be most convenient 
the well should be located inside the building. It should be 
deep enough and properly sealed to insure water of satisfactory 
sanitary quality.
The cost of equipment depends on the size of the creamery 
and the quality of equipment purchased. The following two 
estimates give the requirements and costs at present prices’
Estimate No. 1.
1 1,000 pound churn.
2 300 gallon pasteurizers.
1 30 gallon starter can.
1 90 pound butter printer.
1 30 hp. horizontal boiler.
1 15 hp. steam engine; . . .
1 5 ton compressor, complete with condenser, piping, etc.
1 24 bottle Babcock tester with glassware.
1 platform scale.
1 butter scale.
1 torsion cream balance.
1 torsion moisture balance.
2 wash sinks. , . „  .__Line shafting, hangers and miscellaneous equipment.
The above equipment should be sufficient for a creamery 
manufacturing from 200,000 to 300,000 pounds of taj|f|r 
annually. Its cost, at present prices, ranges from $5,000 to 
$6 000 for belt driven equipment, while about $1,000 should be 
added for machinery equipped with direct electric motor
drives.
Estimate No. 2.
2 1,000 pound churns.
4 300 gallon pasteurizers.
1 100 gallon starter can .
1 90 pound butter printer.
1 40 hp. boiler.
1 20 hp. engine. . . . „1 10 ton compressor, complete with condenser, piping, etc.
1 24 bottle Babcock tester with glassware.
1 platform scale.
1 butter scale.
1 torsion cream balance.
1 torsion moisture balance.
2 wash sinks.
1 can washer. . ,
Line shafting, hangers, and miscellaneous equipment.
This equipment is sufficient for a creamery having an annual 
output of 600,000 to 800,000 pounds. The cost, at present prices, 
ranges from $10,000 to $11,000 if steam is used for power, while
TABLE II—COSTS OF CREAMERY BUILDINGS
Name of creamery
Size of floor 
in square 
feet
Cost of 
building
Cost per 
square foot 
of floor 
space
Cost of 
well
2,112 $ 5,028.05 $2.383.51
4.12
4.84
3.48
3.44
4.64
2,333 8,197.99
2,374 9,775.00
3,024 14,676.77
3,096 10,756.00
3,910 13,423.00 150.005,682 26,350.00
---------------------
8
Bulletin, Vol. 23 [1929], No. 267, Art. 1
http://lib.dr.iastate.edu/bulletin/vol23/iss267/1
109
the most improved machinery equipped with individual electric 
motors would cost from $12,000 to $14,000.
The amount of money required for working capital depends 
on the frequency with which payments are made for milk and 
cream, the term of credit allowed customers and the.quantity 
of supplies carried. A co-operative creamery with an annual 
output of 300,000 pounds of butter should be able to operate 
successfully with a working capital of from $4,000 to $5,000.*
CREAM ERY PLANS
The creamery plans, as shown in this bulletin, cover a con­
siderable range in size and capacity. The Ledyard creamery 
with 2,112 square feet of floor space is the smallest unit, while 
the Decorah creamery with 5,682 square feet is the largest. 
Floor plans and photographs only are shown here. Complete 
plans can be purchased at a nominal cost from the Agricultural 
Engineering Department, Iowa State College. Minor changes 
can be easily made and these plans used for construction.
Specifications
Specifications of labor and materials required in the erection and 
completion of a creamery building' for the Farmers’ Co-operative 
Creamery Company, (name of town), in accordance with these speci­
fications and accompanying drawings and under the supervision of a 
superintendent of building and (name of architect), architect.
G E N E R A L  IN S T R U C T IO N S  T O  C O N T R A C T O R
Estimates will be received for the entire work and upon separate 
branches of the work, as set forth in these specifications and as shown 
on the accompanying drawings.
Estimates are called for on the following different kinds of work:
1. Excavation.
2. Concrete foundations and cement floors.
3. Brick work and masonry.
4. Plastering.
5. Structural steel.
6. Carpenter work and hardware.
7. Painting and glazing.
8. Roofing.
9. Electrical wiring and conduits.
10. Heating and ventilation.
11. Plumbing, gas fitting and sewer.
12. Insulation.
Similar or Equal:
The above terms refer to one kind of material as the equal of 
another. For example, a irade-mark name mentioned does not limit
*It is not _ intended that this bulletin shall discuss all the details of creamery 
organization since individual problems of more or less local nature are sure to arise 
whenever a creamery is organized. It is, therefore, suggested that assistance be 
secured, either from the Department of Dairy Industry, Iowa State College, or from 
the State Department of Agriculture. Proposed articles of incorporation and by-laws 
way_ be obtained thru the Dairy Industry Section, which will also furnish further 
details in reference to organization and financing.
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No. 1. Floor plan of Ledyard creamery.
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NO. 1—THE LEDYARD CREAMERY.
This, as has already been said, is the smallest of the group. It will house a 
maximum of two vats and one churn with such other equipment as may be necessary.
In some cases it might be advisable to remove the partition between the office 
and receiving room and perhaps to convert thp rest room into an office.
the bidder to that particular make of material. The term “or equal” 
refers to a similar material fulfilling the same purpose, but in all cases 
the material must be acceptable to the architect.
Drawings:
The drawings which accompany these specifications and upon which 
the contract will be based are as follows:
(Drawings to be enumerated here, such as: No. 1 Floor plans, etc.)
All notes on the drawings are a part of the specifications.
Large scale and full-sized drawings shall be followed in preference 
to small-scale drawings.
Figured dimensions shall be followed in preference to scale 
drawings.
All drawings, together with the figured dimensions and written 
explanations, shall co-operate with the specifications.
Anything shown on the drawings which is hot mentioned in the 
specifications, or vice versa, or anything not expressly set forth in 
either, but which is reasonably implied, shall be supplied by the con­
tractor the same as if specially shown or mentioned in both.
Any doubt which may arise regarding the intent or purpose of the 
drawings and specifications, or any discrepancies between them, shall 
be referred to the architect who shall decide the question, and his 
decision shall be binding unto both parties to the contract.
The contractor shall furnish all labor, materials, tools, machines, 
transportation, scaffolding, etc., required fully to execute the work.
Workmanship:
All work shall be done in a neat and skillful manner, exactly as 
specified or detailed as the architect may direct. In all cases the work 
shall be done to the entire satisfaction of the architect and super­
intendent.
11
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Should the work be let in separate parts, each contractor shall work 
in harmony with and render such assistance to other contractors 
engaged upon the building as the best interests of the structure will 
require.
The contractor shall keep a competent foreman or superintendent, 
satisfactory to the architect, on the ground at all times during the 
progress of the work, to receive instructions and with authority to act 
for the contractor.
Each contractor shall do all cutting and fitting in his work that may 
be required by other contractors in making their work come right, 
or as the architect may direct. Should any such cutting be required 
thru pure neglect of the other contractors, the same must be approved 
by the architect before the work is executed, who shall name the price 
and decide by whom the extra expense is to be paid. In case a con­
tractor does not secure such a decision, expense of this kipd must be 
borne by himself.
Each contractor must obtain all necessary measurements from the 
various contractors, in order that his work may fit the other sections 
of the job. He shall verify all necessary measurements at the building, 
in order that his work may fit that already in place.
Materials:
All labor and materials necessary fully to complete the work con­
templated by the drawings and these specifications shall be furnished 
by the contractor.
All materials shall be new and of the best quality, unless otherwise
NO 2—THE SUMNER CREAMERY
This plan was intended for construction in the country. It was possible for this 
reason to locate the office according to plant convenience without regard to street 
location.
This, is a whole milk creamery. Increased capacity can be obtained by moving the 
separator nearer the milk vat and thus making room for two separators and an extra 
cream vat. Additional storage for supplies is available in the attic.
13
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NO. 3—THE WESLEY CREAMERY
In this plan, the partition may be omitted between the receiving room and office, 
or the rest room can be converted into an office and the receiving room increased 
in size.
specified. All workmanship shall be the best known to the different 
trades.
The contractor shall be fully responsible for the safety and good 
condition of all work and materials in his contract until the completion 
of his contract.
Scaffolding:
The contractor must furnish all scaffolding, machinery, transporta­
tion, tools, utensils, etc., necessary for the proper carrying out of this 
contract and the same must at all times be suitable and safe.
Temporary Privy:
The contractor must provide a suitable temporary privy with a gal­
vanized iron soil box, for the use of his workmen, to be placed where 
directed and maintained in a sanitary condition. As soon as con­
nections can be made, a temporary water closet with connections to 
sewer must be provided, the privy removed and premises made clean.
Surveys and Levels:
The contractor must employ and pay for the services of a competent 
engineer to lay out the lines of the building, test the elevation of the 
trenches for footings, theTloors, the front parapet wall and the lines 
and various elevations when the work has been completed to these 
points.
Location:
(Definite location of creamery to be stated here)
15
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E X C A V A T I O N
Batter Boards:
The contractor shall set the batter boards in a substantial manner, 
under the direction of the superintendent and by a competent surveyor.
The contractor shall do all the excavating required for the com­
pletion of the work contemplated by the drawing and these specifica­
tions.
Removal of the Soil:
Trenches for footings and holes for piers and columns must be the 
exact size of the concrete, or if plank forms are necessary, the excava­
tion must be large enough to receive same.
16
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NO. 4—THE GREELEY CREAMERY
This plant may be altered by omitting the partition between the compressor room 
and work room, thereby giving somewhat more light to the work room.
Under the first floor, the earth shall be roughly graded as soon as 
the concrete walls of the foundation are completed. Backfilling around 
the outside walls shall be done as soon as the concrete walls of the 
foundation are finished. This filling shall be roughly graded as far as 
excavated materials will do the work. No finished grading with top 
soil is included in this contract. All planking shall be removed before 
filling. The excavation must be kept free from water at all times.
When the excavation is completed as shown on the drawings, the 
trenches shall be tested as follows: Test holes shall be bored 6 feet 
deep with a 3 inch auger, and the borings carefully examined, every 
foot; test borings to be made every 10 feet apart in the trenches. 
This test shall be made in the presence of the superintendent and at 
the contractor’s expense.
Bearing load tests shall be made at the contractor’s expense at the 
deep fill points of the building and at two other points designated by 
the superintendent. Should the results of these tests show the need 
of additional excavation, the price per cubic yard for this extra work 
must be stated in the bid.
C O N C R E T E  F O U N D A T IO N  A N D  C E M E N T  F L O O R S
Materials:
The Portland cement used in this building shall conform to the 
“Standard Specifications and Tests for Portland Cement” of the Ameri­
can Society for Testing Materials.
All cement delivered at the building shall be stored in a shed which 
will thoroly protect it from'the weather.
Concrete aggregate shall consist of natural sands and gravels, 
crushed rock, crushed, air-cooled blast furnace slag or other inert 
materials having clean uncoated grains of strong and durable minerals.
Aggregates containing soft, friable, thin, flaky, elongated or 
laminated particles totaling more than 3 percent, or containing shale
17
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r--------------------------- ----------------------------------------1
in excess of 1% percent, or silt or crusher dust that will pass thru a 
No. 100 sieve in excess of 2 percent shall not be used. These percent­
ages shall be based on the weight of the combined aggregate as used in 
the concrete. When all three groups of these deleterious materials are 
present in the aggregates, the combined amounts shall not exceed 
5 percent by weight of the combined aggregate.
Aggregates shall not contain strong alkali or organic material which 
gives a color darker than the standard color when tested in accord­
ance with the “ Standard Method of Test for Organic Impurities in 
Sands for Concrete” of the American Society for Testing Materials.
The maximum size of the aggregate shall be not larger than one- 
fifth of the narrowest dimension between forms of the member for 
which the concrete is to be used nor larger than three-fourths of the
18
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NO. 5—THE OSAGE CREAMERY
J his. creamery was modified from the original plan in that the roof was raised 
th/w^vV6 attlC ?torag.e- The capacity of the'dreamery could be increased by making the work room from 4 to 6 feet longer. B
This plan provides a sales room for retail trade.
minimum clear spacing between reinforcing bars. By maximum size 
of aggregate is meant the clear space between the smallest square 
opening thru which 95 percent by weight of the material can be 
passed.
The- water used in mixing concrete shall be clean and free from 
strong acids, alkalis or organic materials.
„M etal reinforcement shall conform to the requirements of the 
Standard Specifications for Billet-Steel Concrete Reinforcement Bars” 
of Intermediate Grade, or to the requirements of Rail Steel Concrete 
Reinforcement Bars of the American Society for Testing Materials.
The provisions in these specifications for machining deformed bars 
before testing shall be eliminated.
Wire for concrete reinforcement shall conform to the requirements 
of the “Standard Specifications for Cold-drawn Steel Wire for Con- 
cr®t® Reinforcement” of the American Society for Testing Materials.
Tim strength of concrete shall be fixed in terms of the water-cement 
ratio in accordance with established results for average materials as 
listed below.
By the water-cement ratio is meant the total quantity of water enter­
ing the mixture including the surface water carried by-the aggregate 
expressed in terms of the quantity of cement. The water-cement ratio' 
shall be expressed in U. S. Gallons per sack (94 lbs.) of cement.
The water-cement ratios'shall not exceed the values in the follow^ 
mg table:
Foundation walls, mass concrete for footings, retaining walls or 
machine foundations: 7 y2 gallons of water to each one sack batch.
Watertight basement walls: 6y2 gallons of water to each one 
sack batch.
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o e  4  m te  F e e r  
No. 6. Floor plan of Exira creamery.
Floors, sidewalks, columns, etc.: 5% gallons of water to each 
one sack batch.
The proportion of aggregate to cement for concrete of any water- 
cement ratio shall be such as to produce concrete that will work readily 
into the corners and angles of the forms and around the reinforcing 
without excessive puddling or spading and without permitting the 
materials to segregate or free water to collect on the surface. The 
combined aggregate shall be of such composition of sizes that when 
separated by a No. 4 standard sieve, the weight retained on the sieve 
shall not be less than one-third nor more than two-thiyds of the total, 
nor shall the amount of coarse material be such as to produce harsh­
ness in placing or honeycombing in the structure. When forms are 
removed, the faces and corners of the members shall show smooth 
and sound thruout.
The methods of measuring concrete materials shall be such that 
the proportion of water to cement can be accurately controlled during 
the progress of the work and easily checked at any time by the 
architect or his authorized representative.
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NO. 6—THE EXIRA CREAMERY
This plant has been planned to care for the manufacture of ice cream and the 
handling of eggs as well as the production of butter. Additional storage in an adjoin­
ing building made it unnecessary to provide the amount usually advisable in a 
building of this size.
The concrete shall be mixed until there is a uniform distribution 
of the materals and the mass is uniform in color and homogeneous. 
The mixing shall continue for at least one minute after all the ingre­
dients are in the mixer.
Exposed surfaces of concrete shall be kept moist for a period of at 
least seven days after being deposited.'
B R I C K  A N D  H O L L O W  B L O C K  W O R K
Face Brick:
Brick for sills and more solid courses shall be similar or equal to 
“Twin City” hard texture brick. The blocks shall be laid in “ spread 
joint” mortar of rich lime cement tempered mortar composed of 
hydrated lime, cement and clean sand. The exterior blocks shall be 
bonded to the backing every fourth course by No. 9 wire wall ties 
or as shown in detail. The face blocks must be kept free from dirt and 
cleaned at the completion of the building.
Common Brick:
All backing block and interior block walls, except where tile is 
indicated, shall be built of approved No. 1 hard burned common build­
ing blocks, selected from samples submitted to the architect. No soft 
blocks will be permitted in any part of the work.
The interior of the work room shall be laid of white glazed brick 
to a height of five feet. The brick must be first class, hard and straight 
with full corners and arrises. Smooth hard Keene’s cement plaster shall 
be used on the walls above the glazed brick. An alternate bid may be 
made omitting glazed brick and using Keene’s cement thruout.
The mortar shall be first-class lime-cement tempered mortar com-
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posed of “ Tiger Brand” or equal hydrated lime, cement and clean 
sharp sand. All blocks shall be laid in a full bed of mortar with all 
joints well filled. Every fourth course shall be bonded to the tile back­
ing with No. 9 wire, S shaped ties and frequent masonry bond. Form 
offsets, skewbacks and corbels shall be placed where required.
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NO. 7—THE DECORAH CREAMERY
■ This creamery is the largest one of the group shown. It is arranged to handle 
whole milk and to cater to a retail trade. Additional storage is available in an ad­
joining building.
All wall cases and ducts shall be built where shown or where 
directed by the superintendent, and all flues shall be brushed smooth 
with a w;ash. No brick work shall be laid in freezing weather, and 
when required by the superintendent, all common blocks shall be 
thoroly wet with water.
All bearing plates shall be leveled for and accurately set, and all 
other iron work and flashings connecting with the block work must 
be built in.
At all necessary times the contractor shall cover the tops of walls 
thoroly to protect them ,using a tarpaulin in severe weather.
Plastering:
The office, toilet and sales rooms mus't be plastered with two coats 
of patent hard plaster, sand finish. The work room must be plastered 
above the enameled brick work—5 feet above floor to ceiling—with 
Keene’s cement smooth finish for enamel surfacing. The receiving 
room must be plastered in the same manner with Keene’s cement, 
smooth surface.
The ceiling of the work room shall consist of % inch M & B yellow 
pine or 1x6 inch fir flooring thoroly seasoned and blind nailed firmly 
in place. The surface must be finished for enamel.
All materials shall be first- class and all workmanship done in a 
first-class manner.
S T A N D A R D  S T E E L
Drawings:
Shop drawings in triplicate of all steel and iron work of every 
description must be submitted as here-in-hefore specified for the 
approval of the architect.
The exact thickness of the walls depends on the size of brick used 
and may vary from the sizes noted, and the steel must be framed 
accordingly.
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Where the word “similar” is used it must be taken in its general 
sense and not as identical. Each piece of steel and iron work must be 
worked out independently with due reference to the position 'it is to 
occupy in connection with the plans and details.
Steel:
Structural steel shall conform to the requirements of the “ Standard 
Specifications for Structural Steel for Buildings” of the American 
Society for Testing Materials.
Setting:
All steel and iron work must be accurately set and substantially 
secured in place. All structural steel and ironwork, including all mis­
cellaneous work, must be furnished by the contractor.
Painting of Structural Steel:
This work shall be included in the structural steel contract. All 
anchors and clamps shall be either galvanized or heavily coated with 
hot asphalt. All structural steel shall be cleaned of scale, dirt, etc., 
before painting.
All materials used in painting must be delivered in the original 
packages with unbroken seals.
The paint for structural steel shall be Tockolith or R. I. W. 110 or 
112 or their equal used in strict accordance with the manufacturers’ 
instructions.
Red lead and linseed oil in the proportions of 1 gallon of oil to 25 
pounds of red lead or finely ground graphite and linseed oil paint shall 
be used for protective purposes.
C A R P E N T R Y  W O R K
Rough Lumber:
Rough lumber necessary for the erection of any parts of the work 
shall be finished by the contractor. Carpenters shall set all forms 
and all centers for masonry work.
Finishing Lumber:
All finishing lumber shall be of clear stock, thoroly seasoned and 
kiln-dried and free from defects. No interior finish shall be brought 
to the building until the building is in such condition that the finish 
will not be injured in any manner. The material shall be carefully 
housed to prevent excessive shrinkage.
Window Frames:
All window frames shall be of well-seasoned, clear, white pine or 
cypress, constructed as shown on the detail drawing. All frames shall 
be thoroly anchored to the masonry walls. All outside frames shall be 
caulked from the inside with oakum before painting.
Sash:
All sash for the front and sides of the building shall be 1% inches 
thick and those for the rear shall be 1% inches thick and made of No. 1 
clear, well-seasoned white pine, as shown on the detail drawing.
Door Frames:
Door frames shall be as shown on drawings, of clear, well-seasoned 
fir, and shall be secured in place by concealed fastenings.
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Boors:
All outside doors shall be as shown, 1% inches thick. All interior 
doors shall be 1% inches thick. All window and door trim shall be as 
shown on the drawings and of fir or yellow pine.
Ceiling:
The work room shall be ceiled with No. 1, % inch M & B, Y. P. ceil­
ing, or clear 1x6 inch fir flooring firmly blind nailed in place. The 
material must be thorcfly seasoned so that no shrinkage cracks will 
develop.
Builders Hardware:
The contractor shall furnish and put in place all builders’ hardware 
necessary to complete the work, including nails, screws, bolts, locks, 
butts, door checks, hooks, sash locks, sash lifts, sash cord, sash 
weights, axles, pulleys, door stops and stop beads.
Finish:
Bower Barff finished hardware shall be used for the office, receiving 
platform and rest room interior and solid bronze for the exterior doors. 
All interior hardware not specified shall be baked enamel finish and 
all work room hardware shall be nickel plated.
Lochs:
All locks shall be equal to Yale and Towne or Corbin make.
All locks shall be so constructed that they will open by the knob 
on the inside and with a key from the.outside.
All doors opening into toilet and special rooms shall be regulated so 
that they can be opened by the knob from both sides.
All locks shall be of the five-pin cylinder type. The lock design shall 
be selected by the contractor and the architect. All locks shall be 
master keyed, as directed by the superintendent. The lock bolt shall 
be so protected by a “dog” that it can not be forced back from the 
outside.
Bolts:
One leaf of all double doors to the building shall have extension 
bolts controlled by a handle within easy reach.
Checks:
Outside doors shall have a Yale or equal door checks firmly fixed 
in place.
Butts:
Each exterior door shall be hung with three 4 inch steel five-knuckle 
butt hinges.
Sash Cords and Weights:
All sash in box frames shall be hung on % inch heavy Silver Lake 
or Samson cord and exactly balanced by metal weights.
Boor-Stop Holders:
All outside doors shall have No. 357 Corbin or equal holders and all 
inside doors shall have rubber-tipped door stops.
Hooks:
All outside doors shall have door stops equal to Corbin No. 357^.
Boor Stops:
Where necessary to protect finish, rubber-tipped metal door stops 
must be provided by the contractor.
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Sash Locks and Lifts:
All windows so marked on drawings shall be provided with Corbin 
or equal sash locks and lifts.
Sash Stops:
All sash stop beads of double hung windows shall be secured in place 
with metal stop bead adjusters, Ives type.
P A IN T IN G  A N D  G L A Z IN G
Materials:
These specifications do not cover the painting of the structural steel. 
All paints, colors, varnishes and oils shall be delivered in unbroken 
packages bearing the manufacturer’s name.
All mixing, must be done at the building and to the satisfaction of 
the superintendent.
All paint material shall be white lead, zinc oxide, linseed oil and of 
the necessary color to give the desired tint.
Varnish shall be Berry Bros., Luxberry Lightwood Finish, Pratt & 
Lambert’s 38, or equal.
Filler shall be as specified hereafter.
Putty shall be white lead putty.
Painting:
All exterior woodwork, including window frames, sash and exterior 
metal work of lintels, shall be primed as soon as put in place with one 
coat of red lead priming and two coats of paint, tinted as directed. 
Window frames shall be primed all around as soon as delivered and 
shall be putty stopped after the priming coat is applied.
All interior finish shall be filled, varnished two coats, sandpapered 
with 00 paper between coats, and the last coat shall be given a rubbed 
finish. Putty the stop following the priming.
Enamel:
Four coats of enamel shall be furnished and applied in a first-class 
manner to the work and receiving rooms. Two of the coats shall he 
flat and two shall be Vitralite or equal, and they shall be lightly sanded 
between coats. They must be applied to the walls, ceiling, etc.
Glazing:
All window glazing shall be D. S. glass, bedded, bradded and puttied 
into place. All outside doors shall be glazed as shown with D. S. glass.
R O O F IN G
A good grade of wood or asphalt shingles shall he used.
Flashing:
Walls, conductor heads, chimneys and vents must be flashed and 
counter-flashed with 26 gauge G. I. at the roof. All conductor openings 
shall be protected with heavy G. I. wire baskets, soldered tightly in 
place. The flashing must extend 4 inches to the front of the wall in 
weep holes.
E L E C T R I C  W IR IN G  A N D  C O N D U IT S
Scope of W ork:
This portion of the specifications includes the furnishing of all labor 
and material necessary to install a complete conduit and wiring system 
for electric lighting.
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All work shall conform to the latest rulings of the National Board 
of Fire Underwriters.
Conduits:
All conduits must be of the best quality steel tubing of standard 
pipe dimensions, Amercian Manufacturing Company’s or equal, gal- 
valized and smooth inside and out.
A junction box shall be placed in the service conduits just inside of 
the wall in the service corridor to the rear of the building.
Each length of conduit must have the maker’s name, initials or trade 
mark permanently stamped thereon.
Lighting conduits must be of same size so as to permit the ready 
insertion and withdrawal of the conductors without abrasion. Where 
space will not permit the installation of one conduit of sufficient size 
to accommodate the two-wire feeders or two-wire branches, two con­
duits must be run, each to accommodate the two or more wires of a 
separate circuit.
Conduits are to be run with long bends. Not more than the equiva­
lent of four quarter bends shall be used in any run between terminals 
at cabinets, outlets and junctions of pull boxes. All bends must be 
free from dents or bruises, and the radius of the inner curve of y2 inch 
conduits shall be not less than 3 y2 inches, and for the other sizes of 
conduits, the minimum radius shall he proportionate.
Joints in conduits must be carefully made with red lead so as to he 
absolutely water-tight. The ends of conduits at each joint must be cut 
square and reamed smooth. All conduits and metal cabinets must be 
permanently and effectually grounded according to the latest ruling 
of the National Electric Code.
Conduits shall be continuous from outlet to outlet, and from outlet 
to cabinets, junction or pull boxes, and shall enter and be secured to all 
boxes by locknuts and bushings.
Conduits shall be run open on ceilings.
No horizontal cross runs in partitions will be allowed, except by 
special permission from the superintendent of construction. Horizontal 
runs of branch lighting conduits must be concealed.
The conduits shall be properly secured in position thruout their run 
by pipe straps or other approved fastenings.
Terminals of all conduits shall be furnished with locknuts and bush­
ings complying with the National Electric Code.
The entire conduit system shall be installed complete before any 
conductors are drawn in.
Outlet Boxes for Lighting:
Every fixture outlet shall be provided with an approved Bossert or 
equal outlet box of iron or steel not less than 1-16 inch thick to prevent 
oxidation and shall be provided with y2 inch fixture studs.
Ceiling outlet boxes shall be of circular form, not over 4 inches in 
diameter and without covers.
All boxes shall have only the holes necessary to accommodate the 
conduit at the point of installation.
Switches:
All ceiling lights shall be“ controlled by switches set near door jambs 
on the lock side of the doors.
Switches must be 10 ampere, single-pole lever or toggle type with 
brushed brass finish.
The contractor shall install the telephone conduit to the office.
The distributing cabinet shall be Mutual Electric Machine Com­
pany’s or equal.
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Cabinet:
The cabinet containing cables for the lighting systems shall be 
located in the corridor near the rear door with its bottom about four 
feet above the floor. The sides and back shall be of steel, framed 
together with angles and corner irons, all riveted. The cabinet shall 
be drilled for conduits, for feeders and for the full number switches. 
Where space switches occur, the extra holes shall be closed with
metal plugs. ■ . .
Not more than 12 (17 C. P.) lamps shall be dependent on one cutout.
Fuses:
Two complete sets of fuses of the required capacity shall be 
furnished for each circuit.
Wiring:
Main service light leads shall be run in conduits as above specified 
from the service box at the entrance of the building to the transformer. 
All wire sizes are Brown & Sharpe gauge- 
Conductors No. 8 and larger shall be stranded. _
Conductors inside the building shall be double braided, rubber 
covered, well tinned, soft drawn copper wire of highest conductivity 
made in strict accordance with the latest ruling of the National Elec­
tric Code, and having a distinctive marking of the maker. Conductors 
from junction boxes in the basement to outside standards or brackets 
are to be lead covered and rubber insulated.
No splices or joints will be permitted in either feeders or branches 
except as outlets, and there they must first be made mechanically and 
electrically secure, then soldered, and taped with three layers of rubber 
and two of friction tape. _ . ¡f
All connections of stranded conductors must be made by soldering
wires into cup lugs. , - . ... , „____
The entire wiring system must test free from short circuits and from 
grounds and have an insulation resistance between conductors and be­
tween conductors and grounds, based on a maximum load of not less 
than the requirements of the latest ruling of the National Electric Code 
and not to exceed two volts drop in voltage on any circuit at the further­
most lamp from the distributing cabinet when all lights are burning on 
circuit
The maximum load shall be understood to mean the current which 
would be carried with all lights and outlets in use at one-half ampere 
per lamp. The neutral wire at the transformer shall be grounded to a 
water pipe near the point where it enters the building.
Outlets:
All outlets shall be Bryant or equal, turn button and key socket. The 
cords must be of well insulated black cotton and of sufficient size to 
carry the voltage indicated.
H E A T IN G  A N D  V E N T I L A T I O N
General:
These specifications and accompanying plans call for a steam system, 
furnishing direct radiation for heating the office, sales and rest rooms, 
receiving room, toilets, work and storage rooms.
Altho the drawings do not show every pipe, fitting and valve, they are 
to be supplied and installed in accordance with the best practice by the 
contractor
The work under this contract includes the flow and return mains, 
risers direct radiators, piping, valves, fittings, connections, hangers,
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sleeves and pipe covering, painting and bronzing. This also includes 
the boiler and the proper connections to the flue.
All pipes shall be of the sizes required to insure efficient heating.
Fittings:
All fittings shall be cast iron, standard weight, screwed and of the 
Crane make or equal.
Valves:
Radiator valves shall be made of the best steam metal, Sylphon or 
equal, with polished nickel plated trimmings, and polished wood non­
heating wheels. All radiator valves shall be connected to radiators by 
ground joint unions. All valves other than radiator valves shall be 
gate valves.
All valves shall have packing glands with followers and shall be 
capable of standing 300 pounds of hydrostatic pressure.
Each radiator must be supplied with an efficient radiator trap which 
shall be tested and approved by the superintendent. This trap must be 
% inch in size or sufficient to relieve air and condensation pressure.
Radiation:
The radiators in the office and rest room shall be of the screw nipple 
type and of similar size and capacity to the Peerless type figured by 
Carpenter’s formula. The other radiators shall be of the wall type, 
7B and 9B, and shall be suspended by metal brackets. Particular care 
shall be taken to make all connections as neat as possible.
Sleeves and Plates:
Pipes passing thru floors and walls shall have sleeves of wrought 
iron and plates fitting over them making neat intersections.
Tests:
Mains and risers shall be tested in the usual manner and all defects 
which develop from tests shall be remedied until the system is deemed 
satisfactory by the superintendent.
Pipe Covering:
All exposed parts of the main flow pipe shall be covered with Johns- 
Manvllle or equal asbestos pipe covering of standard thickness made 
even with the covering on pipes and properly canvassed. All joints 
must be butted close and well canvassed. All coverings shall be painted 
one coat of glue sizing and two coats of asbestine fireproof paint.
Lacquered tin bands shall be applied in the usual manner after the 
painting is completed.
Painting:
All direct radiators and exposed piping shall be given a priming coat 
of white and one coat of good quality stone gray paint.
Boiler:.
The boiler will be part of the equipment of the creamery and exhaust 
steam will be used in the radiators when practical.
Ventilators:
The contractor shall provide and set roof ventilators of the Louden 
or equal type of No. 24 galvanized iron, as needed for proper ventila­
tion.. Ventilation bids together with specifications may be submitted 
by reliable ventilating companies.
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Guarantee :
The manufacturer must guarantee the system installed to satisfac­
torily heat the building for a period of two consecutive winter seasons.
S E W E R
Excavations and Tile:
The contractor for this work shall make excavations necessary to 
complete the sewer, and after the pipes have been laid, inspected and 
accepted shall fill and tamp all trenches solid.
He shall furnish and lay salt glazed sewer tile with joints neatly 
cemented with one to three Portland cement mortar.
All joints shall be carefully wiped on the inside.
All sewer tile shall be given the proper fall to insure thoro flushing 
of pipe.
P L U M B IN G
All plumbing must be strictly in accordance with the latest board of 
health requirements and standard practice.
Cast Iron Pipe:
All soil and vent piping in the building and for 5 feet outside of build­
ing, below ground, shall be best quality “extra heavy” cast iron hub and 
spigot pipe.
All fittings shall be cast iron of corresponding quality and weight. 
“Y” Sittings and 1/8 and 1/16 branches shall be used where possible.
Wrought Iron Pipe:
All water supply pipe (except the portions here in-after specified to 
be brass) must be best quality galvanized wrought iron or mild steel 
screw jointed pipe of standard weight and thickness, as specified under 
heating.
All fittings must be galvanized cast iron, recessed and beaded, screw 
jointed, and free from fins and burrs.
Brass Pipe:
All flush pipes to closet, lavatory waste pipes and all other exposed 
pipes in the toilets shall be nickel plated. Brass pipe shall be annealed 
seamless drawn tubing of standard wrought iron pipe size and guage. 
It shall be used for all water piping and all waste piping on the sewer 
side of traps and shall be not less than No. 17 B and S gauge for all 
flush piping.
Jointing and Connections:
All joints between cast iron pipe, or between wrought iron pipe and 
cast iron pipe, or between other pipes and cast iron soil pipes shall be 
made with oakum gaskets and lead. All joints must be run full of lead 
at one pouring and caulked solid.
All screwed joints must be made with red lead and boiled linseed 
oil. No malleable iron unions or long screw threads shall be used.
Where brass unions cannot be used malleable right and left couplings 
may be used.
Unions on waste pipes, on the fixture side of traps, and unions of 
flush pipes may have slip flange joints, with soft rubber or leather gas­
kets. Traps shall be located as close to fixtures as possible.
All unions of brass water pipes and all unions on the sewer side of 
traps must be brass, ground-joint unions. They must be nickel plated 
in the toilet room.
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Cleanouts :
The cleanout fittings on straight runs of pipes below the basement 
floor must be extra heavy cast iron with gaskets and cover plates and 
wing nuts or bolts.
A “Y” fitting with a brass, screw jointed, cleanout plug shall be 
placed near the base of each vertical soil, vent and waste pipe in the 
basement.
Hangers, Supports, Etc.:
Horizontal runs of iron pipe must be hung with approved wrought 
iron hangers, spaced not over 10 feet 6 inches apart. Vertical pipes 
must have wrought iron collars for supports. All hangers and collars 
must be of a size proportionate to the weight of pipe supported.
Chain or wire hangers will not be permitted.
Pipe sleeves as here-in-before specified must be provided for all pipes 
passing thru brick walls and floors.
Where pipes, not here-in-after specified to be covered, pass thru floors, 
walls and ceilings in plastered spaces, they must be fitted with floor and 
ceiling plates.
Soil, Water and Drain Pipes:
Soil, waste and drain pipes must be of the sizes required in common 
practice.
A 6-inch running trap must be placed in the house drain where shown.
Pipes must be run at a grade of not less than % inch per foot. The 
soil and waste pipes as shown or noted .on drawings must be extended 
full size to the roof line and increased in size above the roof.
Horizontal runs of vent pipes must be given an up grade forward to 
the main vertical vent line.
Where practicable and unless otherwise noted, vent pipes extending 
to the roof must he direct extensions of soil and waste pipes.
Openings in the roof for vent pipes must be flashed with four-pound 
lead flashing and flanged and soldered water tight at the roof.
Water Supply:
The main water supply to the building is to be secured from a well 
in the engine room.
A 1-inch drain connection with a gate valve or globe valve with a 
hose nipple shall be provided on the main water pipe so that the entire 
system inside of the building may be drained.
After leaving the main shut-off valve, the main water supply pipe 
shall run under ground with branches of the sizes noted.
The cold water supply pipe to the toilet room shall be yz inch in 
diameter.
The branch water supply pipes to the individual fixtures are not 
shown on the drawings. The contractor must run the same in the most 
direct manner. \
The main supply pipe to the toilet room and the risers shall be fitted 
with a standard weight double-seat gate valve, placed in an accessible 
position.
All valves on brass pipes, exposed in toilet rooms shall be of finished 
brass and nickel plated. Other valves shall have rough brass bodies 
with finished trimmings.
Painting and Bronzing:
After all prescribed tests have been made, all exposed iron piping 
must be thoroly cleaned and given one coat of shellac and two coats of a 
lead and oil paint selected by the superintendent.
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S C H E D U L E  O F  F I X T U R E S
First Floor:
1. Lavatories (state number).
2. Closets (state number).
3. Showers (state number).
Water Closets:
The contractor shall furnish and set in place where indicated on the 
plans and according to the above schedule,—water closets, of Globe Ma­
chinery Company make or equal, with ball joint closet flanges.
The connection of the soil pipe shall be made with 4-inch, 8-pound 
drawn lead, the lower end having a heavy brass ferrule caulked into the 
cast iron pipe hub. The upper end shall be securely soldered to the 
brass floor flange. Closets shall be bolted in place with exposed head 
nickel plated brass bolts.
The installation shall be strictly first-class in every respect and guar­
anteed.
Lavatories:
The lavatories shall be equivalent to the Standard Sanitary Manufac­
turing Company’s make, size 18x21 inches. They shall be supported on 
concealed wall hangers and enameled all over. Each lavatory shall have 
an approved non-siphoning or vented trap connection.
Shower:
The contractor shall furnish and install one shower with nickel- 
plated mixing valve complete. Cocks shall be of heavy pattern union 
fuller type.
All workmanship and material shall be strictly first-class.
Fire-Hose Connections:
At points indicated on the plans, 2-inch branch connections shall be 
taken from the water main in the basement and from the 2-inch riser or 
risers for fire-hose connections. Each connection shall be provided with 
a 2-inch, heavy pattern, finished brass, nickel plated angle valve with a 
renewable elastic disc, and brass, nickel plated hose nipple.
Each fire-hose connection shall have a swinging fire-hose rack of ap­
proved pattern, secured in place and provided with 50 feet of 2-inch, 
best quality, unlined, double beat linen, very closely woven hose. The hose 
shall conform to the Underwriter’s Code and shall be fitted with a nozzle 
12 inches long and with couplings. The rack, nozzle and end couplings 
shall be of finished brass, nickel plated, and the hose shall hang in ver­
tical loops. A sample of the hose shall be submitted to the architect 
before the order is given.
Test of Plumbing and Drainage System:.
The entire system of soil, waste, drain and vent piping must be tested 
according to the provisions of the Iowa Code.
Test of Water Supply System: »
At completion of the work, except the application of the non-conduct­
ing coverings, the water supply system must be tested with a hydro­
static pressure of 100 pounds to the square inch.
IN S U L A T IO N
The insulation contractor shall furnish and install in a workmanlike 
manner a 4-inch cork board insulation as shown on the plan. The same 
shall be placed between the concrete floor courses and in the ceiling. 
The insulation shall be continuous.
Bid to include specifications consistent with common practice.
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